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INTRODUCTION 

Substantial  progress  has  been  made  toward  completing  the  series  of 
phenols  and  related  compounds  that  were  to  be  prepared  in  this  laboratory* 

The  confounds  which  have  been  made  are  listed  in  the  Table  of  Contents. 

Improved  procedures  for  the  preparation  of  3»5-bi8-(dimetfcylcarbamylojqi’)- 
nitrobenzene  and  3-hydroxy  -5-dimethylcarbamyloxynitrobenzene  are  included 
in  this  report* 

In  addition,  a  start  has  been  made  on  the  preparation  of  pyridine  analogues 
of  the  benzene  derivatives  previously  made* 


» 
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^.SEPARATION  OF  3 .5-bis ~( DE^THYLCARBAiyLOXY ) -NITROB^ENE 

Although  the  faction  of  5-nitroresorcinol  with  dimethylcarbesyl  chloride 
has  been  described  in  previous  reports,  it  has  been  carried  out,  (hiring  the 
period  covered  by  this  report,  on  a  muoh  larger  scale.  The  details,  therefore, 
are  worth  describing. 

In  a  2-liter  flask  equipped  with  a  magnetic  stirring  bar,  a  reflpne 
condenser,  and  a  dropping  funnel  was  combined  ?7,Ug,( 0,500  mole)  of  5- 
nitroresovoinol  and  1550  ml,  of  pyridine.  When  solution  was  complete, 
lU6g „  (1,36  moles)  of  dimethylcarbanyl  chloride  was  added  an  at  once.  The 
temperature  of  the  stirred  reaction  mixture  rose  spontaneously  from  26® 
to  36°  in  twenty -five  minutes.  When  the  temperature  remained  constant,  the 
reaction  mixture  was  refluxed  for  one  hour  at  115®, 

The  hot  reaction  mixture  was  poured  onto  about  600  g.  of  crushed  ice, 
and  a  white  precipitate  formed  gradually  as  the  ice  melted.  The  solid 
was  collected  on  a  Buchner  funnel  and  washed  thoroughly  with  water. 

Evaporation  of  the  reaction  mother  liquor  yielded  more  crude  product. 

After  drying  all  of  the  Isolated  solid  In  a  calcium  chloride-charged  desiccator, 
it  was  dissolved  in  900  ml.  of  ethanol,  treated  with  charcoal,  and  filtered* 

On  cooling,  the  eolution  yielded  106g,  of  3,5-bia-(dimethyloarbanylaxy)-- 
nitrobenzene  (m.  p.  110-111* ). 

Distillation  of  the  recrystallization  mother  liquor  to  about  one-third 
of  ite  volume  yielded  an  additional  9«8g.  of  product.  The  total  yield, 
therefore,  was  ll6g  which  is  76%  of  the  theoretical  amount. 
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?flF,PARATION  OF  WffDROXY-5-  DIMETHTLCARBAMytOrf^JITRO BEN ZENS 

In  a  2-liter  Erlenmeyer  flask  was  combined  50  g.  (0*168  mole)  of  3#  5- 
bia-( dimethylcarbamyloxy)-nitro benzene  and  1000  ml*  of  absolute  methanol* 

The  mixture  was  warmed  on  a  hot  plate  until  solution  was  effected,  and  a 
solution  consisting  of  9*5  g*  (0.170  mole)  of  potassium  hydroxide  pellets 
iiissolved  in  IOC  ml.  of  methanol  was  added  rapidly  with  stirring.  The  reaction 


mixture  was  warmed  until  the  first  indications  of  refloating  occurred,  and  this 
Jtsge  was  maintained  for  one  houvv,  The  solution  turned  fi  *m  slightly  yellow 


co  dark  re  Grange  during  the  course  of  the  heating* 

Hie  reaction  mixture  was  stripped  of  solvent  ty  flash  distillation  under 
water  pump  vacuum,  a  dark  red,  g usury  residue  forming  in  the  boiling  flask* 

The  solid  was  washed  with  five  100-ml.  portions  of  water,  and  each  portion 
was  filtered.  The  white  solid  material  which  was  collected  in  the  funnel 
weighed  U*57g«  and  melted  at  107-8*  (starting  material*  110-111*),  This 
-educed  the  amount  of  starting  material  on  which  a  yield  may  be  based  to 
£.U3g.  (0.153  mole). 

The  dark  red  filtrate  was  acidified  in  the  cold  with  concentrated  hydro- 
hloric  acid.  This  resulted  in  the  formation  of  a  tan  precipitate.  After 
filtering  the  mixture,  the  solid  was  recrystallised  from  $0  ml.  of  ethanol* 

Jhe  dried  precipitate  weighed  23«7g*  (68.5%  based  on  recovered  starting  material) 
ir.d  melted  at  152-3*  * 
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To  a  12f>-ml,  Erleymeyer  flask  containing  a  magnetic  stirring  bar  was 
added  5«00g.  (0.019U  mole)  of  l,7'-dibromo-heptane.  The  flask  was  equipped 
with  a  parallel  arm  adapter,  a  reflux  condenser,  and  a  dropping  funnel j  and 
a  combination  heater-magnetic  stirrer  was  used  as  the  source  of  heat  and 
stirring,  A  solium  ethoxide  solution  was  prepared  ty  adding  0,22g.  (0.00970g-atcm) 
of  sodium  metal  to  f>0  ml,  of  absolute  ethanol,  and  when  the  sodium  had  all  re¬ 
ached,  2 (C ,00970g-atom)  of  3 •  -n i tr ua^^eryphsool .  was 
added  to  fora  the  aloohol  soluble  sodium  salt. 

Altar  heating  the  l,7-d:\hvcmokeptane  to  the  point  of  reflux,  the  alcoholic 
solution  of  the  sodium  phenoxlda  was  added  dropwise  and  with  stirring.  Refluxing 
was  continued  for  about  four  hours,  during  which  time  a  precipitate  formed. 

The  reaction  mixture  was  allowed  to  cool  to  room  temperature,  and  then  it  was 
filtered.  The  filtrate  was  evaporated  to  dryness  under  water-pump  vacuum,  and 
a  viscous  oily  residue  was  isolated.  By  adding  portions  of  petroleum  ether  to 
the  residue  and  refluxing  the  mixture  for  about  one-half  hour,  a  white  crystalline 
solid  was  isolated  on  cooling  the  extracts  in  a  refrigerator.  In  this  manner 
a  total  of  3.5g  of  white  solid  was  obtained,  Methanolic  recrystallization 
of  the  first  extract  yielded  0,7g  of  needles  melting  at  63 ,5-6U.5#*  Later 
extracts  yielded  a  total  of  l,$g  of  solid  when  recrystallized  from  methanol, 
but  the  melting  range  was  53--60*.  A  second  reoryatalllsation  yielded  1.3g«, 
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PREPARATION  Qg  l,7sti1fl4Mrtfflf»S»l 
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iBWAMTT^yVPmr.MnYY^-HKPTAME 


In  view  of  the  fact  that  the  commercial  1,7-dibromoheptahe  (Edean  Labora¬ 
tories)  was  found  to  have  a  strong  hydroxyl  band  as  shown  by  infra  red 
absorption,  it  was  necessary  to  remove  the  alcohol  impurity*  Fractional 
distillationiBeiafcttdefeasible,  but  the  following  procedure  gave  good  results. 

The  dihalide  was  treated  with  cold  concentrated  sulfuric  acid  in  a  separatory 
funnel*  The  cold  heterogeneous  mixture  was  vigorously  mixed  and  allowed  to 
settle.  The  lower  layer,  a  light  brown  liquid  which  contains  the  acid  soluble 
alcohol,  was  drawn  off*  The  upper  layer,  a  clear,  colorless  liquid,  was  washed 
with  several  portions  of  5%  sodium  bicarbonate  solution*  The  clear,  colorless 
organic  liquid  ( dihalide) was  dissolved  in  ether  and  the  ether  layer  washed  several 
times  with  distilled  water*  The  ether  layer  was  dried  for  2k  hours  over  anhydrous 
magnesium  carbonate. 

The  ether  layer  was  separated  from  the  magnesium  carbonate  by  filtration 
and  the  bulk  of  the  ether  was  evaporated  under  reduced  pressure  (aspirator)* 

The  clear  colorless  liquid  was  placed  in  a  one-piece  distilling  unit  containing  a 
six  lnoh  Vlgreux  column.  The  liquid  was  distilled  under  reduced  pressure 
(0.05  -  0.06  mm.).  Only  one  fraction  was  noticed,  distilling  at  65-66*  (oil  hath 
93-97*)*  An  infra  red  spectrum  showed  no  hydroxyl  absorption  in  the  region  2«U 
“3*H  *  The  recovery  of  pure  1.7-dibromoheptane  was  5U%* 

Analysis:  Calculated  for  C7H14Bt8i  C  3 2.59,  H  5.U7,  Br  61.95 

Foundi  C  32.86,  H  5.59,  Br  61.75 

In  a  500  ml.  3-necked,  round-bottomed  flask  fitted  with  a  reflux  condenser, 
(connected  to  a  calcium  chloride  drying  tube)  dropping  funnel,  and  a  magnetic 
stirring  egg,  waa  placed  lU.lg.  (0.06’ 1*  mole)  of  3-dimethylesrb»ayloxy-5-nitro<» 
phand,  8.05g.  (0.0311;  mole)  of  purified  1,7-dibromoheptane  and  150  ml*  of 
ooimnercial  absolute  ethanol*  The  mixture  was  stirred  and  warmed  by  means  of  a 
..heating  mantle  until  the  mixture  was  homogeneous  (light  yellow  green  solution)* 

Haagant-  grad«  •odium  (lJilig*,  0.0621;  g-atom),  freshly  cut,  was  dissolved 


in  150  ml,  of  absolute  ethanol).  The  sodium  ethoxide  solution  was  filtered  and 
added  dropwise  to  the  reaction  mixture.  During  the  addition  of  the  sodium 
ethaxide  solution  (UO  minutes)  the  reaction  mixture  turned  deep  red.  It  was 
refluxed  for  30  hours.  During  the  reflux  time  the  solution  gradually  turned 
orange  and  the  pH  dropped  to  about  7.5. 

The  orange  solution,  which  contained  some  metallic  salt  precipitate,  was 
allowed  to  cool  to  room  temperature,  A  small  amount  of  heavy  oil  formed.  The 
oil  and  metallic  salts  were  .  separated  by  suction  filtration.  The  filtrate  was 
allowed  to  stand  at  room  temperature  for  2  hours.  A  large  amount  of  solid  formed. 

On  addition  of  one  liter  of  eold  water  more  precipitate  formed.  The  precipitate 
was  collected  ty  suction  filtration  and  washed  on  the  filter  with  water. 

The  precipitate  was  sucked  dry  overnight  and  dissolved  in  500  ml.  of  hot 
anhydrous  methanol.  On  cooling,  a  email  amount  of  oil  formed.  The  oil  was 
separated  by  decantation  and  the  methanol  solution  set  aside,  at  room  temperature^ 
overnight.  A  precipitate  formed  slowly.  The  methanol  solution  was  cooled  in  an 
ice  bath  and  the  precipitate  collected  by  suction  filtration.  The  solid  which 
was  dried  at  78*  and  0,05  mm.  for  5  hours,  melted  at  93.5  -  95.5"  with  previous 
shrinking  at  91*. 

Four  additional  recrystallizations  produced  a  soft  rosette-like  white 
crystal  (6.8g.)  which,  when  dried  at  78*  and  0.05  mm.  for  2h  hours,  melted  at 
9U.5  -  96"  with  previous  shrinking  at  91*. 0",  The  rosette-like  crystal  structure 
was  destroyed  when  the  mother  liquivr  was  removed.  Infra  red  showed  a  oar  bony  1 
absorption  at  5 .78^  ,  due  to  the  carbanyl  group. 

Analysis:  Calculated  for  Ca5H3aN4Oio»  C  5U.7U,  H  5.86,  N  10.21 

Found*  C  5U.76,  H  6.02,  N  10.23 

Consolidation  of  mother  liquors  produced  2,0g.  of  product  which  melted  at  93-96! 
The  total  yield  of  product  melting  over  the  range  93-96"  was  8,8g.  (5 2 %),  The  im¬ 
pure  product  (2.0g)  was  used  to  prepere  the  hydrolysis  product  of  the  above 
compound. 


PREPARATION  OP  1 . 7-Bla( 

In  a  500  ml.  3-necked  round-bottomed  flask  was  placed  5*3g.  (O.Oll  mole) 
of  l,7-bis-(3-nitro-5-dimethylcarbanyloxyphenoxy) -heptane  (m«p.  93-96*)  and 
a  solution  containing  5.0  g.  of  potassium  hydroxide  (Baker  Analyzed),  50  ml. 
of  ethanol  and  50  ml.  of  distilled  water.  The  flask  was  fitted  with  a  magnetio 
stirrer  and  reflux  condenser,  and  the  heterogeneous  mixture  was  refluxed  for 
3  hours.  The  solution,  which  turned  deep  red  as  refluxing  started,  was  homo¬ 
geneous  in  about  30  minutes. 

The  homogeneous,  red  solution  was  allowed  to  cool  to  room  temperature. 

To  this  solution  was  added  100  ml.  of  ice-cold  water  and  the  solution  was 
filtered.  The  filtrate  was  cooled  in  an  ice  bath  and  neutralized  with  30jt 
hydrochloric  acid.  An  orange  oil  first  formed  and  then  a  yellow  preoipitate 
was  noticed.  The  orange  oil,  which  soon  solidified,  and  the  yellow  precipitate 
were  oollected  ty  suction  filtration  and  washed  on  the  filter  with  200  ml.  of 
distilled  water. 

Upon  recrystallization  from  benzene  and  subsequent  drying,  the  hydrolysis 

product  weighed  3.9g.  and  melted  at  99*102 Four  additional  crystallizations 

from  benzene  and  drying  at  100*  and  0.05  mm.  for  tiO  hours  gave  2.6g.  (68£) 

of  yellow  hydrolysis  product  which  melted  at  112,5-llir.O*  with  previous 

shrinking  at  110*.  An  infra  red  spectrum  showed  no  carbonyl  absorption  das 

M 

to  the  carbanyl  group.  A  hydroxyl  peak  at 31(1.  was  noticed* 

Analysis!  Calculated  for  QL«Ha2N30a{  C  56.153,  H  5*U58,  N  6.895| 

Foundi  C  56.37  ,  H  5.35  ,  I  7.06  . 


Preparation  qf  i-o-nitro-5- 
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In  a  500  ml*  round-bottomed  flask  fitted  with  a  reflux  condenser  (connected 
to  a  calcium  chloride  drying  tube),  dropping  funnel,  and  a  magnetic  stirring  egg 
was  placed  lU.lg,  (0.0622i  mole)  of  3-nitr o-5 -dimethylearba rryloxyphenol ,  20*0g« 
(0.0735  mole)  of  1,8-dibromooctane  (Edcan,  freshly  distilled)  and  200  ml.  of 
absolute  ethanol.  To  this  refluxing  solution  was  added  dropwise  a  solution 
containing  l*U0g.  (0«062l4g-atom)  of  reagent  grade  sodium  (freshly  cut)  and  100  ml. 
of  absolute  ethanol.  The  first  precipitate  of  metallic  salts  was  noted  in  three 
hours.  The  solution  was  refluxed  for  nine  hours  until  the  pH  was  ?.  The  reaction 
mixture  was  allowed  to  cool  to  room  tenperature  overnight.  A  large  amount  of  white 
solid  precipitated  from  the  reaction  mixture.  The  precipitate  was  collected  tjr 
suction  filtration  and  washed  on  the  filter  with  100  ml.  of  distilled  water  and 
then  with  25  ml.  of  methanol.  The  precipitate  was  set  aside. 

The  above  filtrate  (including  the  washings)  was  extracted  with  ether, 
the  ether  layer  dried  over  anhydrous  magnesium  sulfate,  and  the  ether  allowed 
to  evaporate.  A ypjlow-brown  viscous  liquid  remained  a3  a  residue.  This  liquid 
was  dissolved  in  a  small  amount  of  hot  methanol,  filtered,  and  cooled  in  an 
ice-bath.  A  white  precipitate  slowly  formed.  The  white  precipitate,  which 
was  collected  ty  suction  filtration  and  recrystallized  from  methanol,  weighed 
ii,9g.  and  melted  over  the  range  56-60* *  A  qualitative  test  showed  the  presenoe 
of  bromine. 

The  original  precipitate  which  was  previously  set  aside  was  stirred 
vigorously  with  500  ml.  of  a  warm  95%  petroleum  ether  -5%  benzene  solution. 

This  heterogeneous  mixture  was  filtered  and  the  resulting  insoluble  white 
solid  (m.p.  range  75-90),  weighed  hg.  The  petroleum  ether-benzene  solution 
was  heated  on  a  stem  bath  until  the  volume  decreased  to  about  10  ml.  Sons 
•hite  precipitate  was  noticed  on  sooling  this  solution.  The  entire  oontents 
were  dissolved  in  a  small  amount  of  hot  methanol.  Upon  cooling  a  white  pre¬ 
cipitate  formed.  The  white  precipitate  which  was  collected  by  suction  filtra- 


10. 

tion  and  air  dried  overnight,  melted  at  ^9-61*. 

The  two  low  melting  white  precipitates  (ra.p.  56-60*  and  59*^1*)  were  oom- 
hined  and  recrystallized  from  methanol.  The  resulting  white  needle  crystals 
weighed  6.1*g,  (2556)  and  melted  at  61-62*.  Two  additional  crystallisations 
from  methanol  gave  white  needle  crystals  melting  at  61-62** 

Analysis*  calculated  for  C^HaoBrlfeOgi 
C  1*8,93,  H  6.01*,  Br  19.16 
.  founds  c  1*9.15,  H  6.02,  Br  19.05 

The  higher  melting  product  (m«p.  75-90*)  is  probably  the  crude  di-  sub¬ 
stituted  product  1 , 8-bis  (  3-NITRO  -5-DIMETHYLCARBAI^yL0ZYPKEN0Hr )  -OCTANE  . 
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iCAmMYimYPH£NQrf.)-QCTAME 


In  a  one-liter,  3»*ecked,  round-bottomed  flask  fitted  with  a  reflux  con¬ 
denser  (connected  to  a  calcium  chloride  drying  tube),  dropping  funnel,  and  a 
magnetic  stirring  egg,  was  placed  28,2g,  (0.125  mole)  of  3-nitro-5-dimethyl- 
carbarryloxy  phenol,  17.1g*  (0.0626  mole)  of  1,8-dibromooctane  (Edcan  Laboratories 
-  freshly  distilled  at  78*  and  0.0$  mm.)  and  300  ml.  of  commercial  absolute 
ethanol.  To  this  heterogeneous  mixture  at  room  temperature  was  added  dropwise 
a  clear  solution  of  2.67g.  (O«125g-atom)  of  reagent  grade  sodium  (freshly  cut) 
in  150  ml.  of  absolute  ethanol.  The  contents  of  the  flask  became  homogeneous 
(red  solution)  after  approximately  half  of  the  sodium  ethoxide  solution  was  added. 

The  solution  was  refluxed  for  fifty  hours.  During  the  reflux  time  the 
color  of  the  solution  turned  light  orange,  a  precipitate  (metallic  salts)  was 
noted,  and  the  pH  dropped  to  approximately  7.  When  the  solution  was  allowed  to 
cool  to  room  temperature  overnight  a  copious  precipitate  formed.  The  precipitate 
was  collected  by  suotiCn  filtration  and  washed  on  the  filter  with  200  ml.  of 
distilled  water. 

The  precipitate  was  vigorously  stilted  with  2°0  ml.  of  2%  KOH  solution  to 
remove  any  unreacted  starting  material.  The  precipitate  was  again  oolleeted  by 
suction  filtration  and  washed  on  the  filter  with  distilled  water.  The  crude 
precipitate,  which  was  air  dried  overnight,  weighed  21*. 7g.  and  melted  over  the 
range  63-80*. 

The  product  was  recrystallized  six  times  from  methanol  and  three  tines  from 
bensene.  When  benzene  is  the  final  crystallization  solvent  the  produet  is  a  light 
yellow  coarse  crystal  which,  when  dried  at  61**  and  0.05  mm*,  melts  at  9l*«0-95«5» 
When  methanol  is  the  final  crystallisation  solvent  the  product  is  a  whits  crystal 
which,  when  dried  at  61**  and  0.05  mm.  for  150  hours,  melts  at  86-88*.  The 
yield  was  17g.  (55$). 

A  possible  reason  for  the  difference  in  the  melting  points  is  the  formation 
of  methanol  of  crystallization  when  methanol  is  used  as  the  crystallising 
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solvent  since  the  melting  points  are  interconvertible  when  the  proper  solvent 
is  used.  In  order  to  determine  qualitatively  whether  any  methanol  is  present 
as  a  solvate  of  crystallization  in  the  product  melting  at  86-88*  a  test  was 
devised  to  detect  the  odor  of  methyl  salicylate  (oil  of  wintergreen) •  The 
result  of  this  test  was  a  qualified  yes.  The  odor  of  the  decomposition  products 
of  the  l,8-bis(3-nitro-5-dimethylcarbanyloxyphenoxy)-octane  partially  masked 
the  odor  of  wintergreen.  However,  a  very  slight  wintergreen  odor  was  present* 
Analysis*  Calculated  for  C26H34N40lo  ( unsolvated) i  0  55*51,  H  6,09,  N  9.96 

Found  (1)  Cry.  Fr.  MeOHi  C  55.61,  H  6«08,  N  9.83 

(2)  Cry.  Fr.  Bz.  C  55->67,  H  5.90,  N10.06 

Note:  Calculated  for  Ca  8H3 4N40i % • CH30H  (Methanol  solvate  1:1  molar) 

C  5U.5U,  H  6.UU,  N  9.U2 

While  the  analytical  results  do  not  correspond  to  one  mole  of  methanol 
to  one  mole  of  dioarbamate,  we  have  no  basis  for  limiting  consideration  to-  a 
1*1  ratio*  It  might  be  5tl  or  10il.  We  considered  the  compound  is  sufficiently 
pure  to  be  used* 


PREPARATION  OF  l.fl-bls  ( l-NITRO-S-HTDROXYPHENOXY)  OCTANE 


In  a  one-liter  round-bottomed  flask  fitted  with  a  reflux  condenser  and  a 
magnetic  stirring  egg  was  placed  9,0Og,  (0.016U  mole)  1 .8-bifl-( 3-NITRO-5- 
DIMTHILCARBAmOXYPHENOXY) -OCTANE,  100  ml,  95%  ethanol,  100  ml.  distilled 
water  and  lO.Og,  of  potassium  hydroxide.  The  flask  was  warmed  by  a  heating 
mantle  to  reflux  temperature  and  the  heterogeneous  mixture  became  homogeneous 
in  3.5  hours.  The  red,  homogeneous  solution  was  refluxed  for  10  more  hours, 

'i’he  clear,  deep-red  hoi/.cgenecus  solution  was  cooled  to  0®  and  slowly  acidi¬ 
fied  with  3056  hydrochloric  acid.  The  fine,  yellow  precipitate  which  formed 
was  collected  by  suction  filtration  and  washed  on  the  filter  with  distilled 
water,,  The  yellow  product  which  was  dried  in  a  vacuum  desiccator  weighed  7«2g. 
and  malted  at  l50-l53*C, 

The  yell  aw  precipitate  was  recrystallized  three  times  from  aryhdroua 
methyl  alcohol  to  give  6.7g.  (91%)  of  fine  yellow  crystals  which  when  dried  si 
115"  and  0,05  mm,  melted  at  15U-155* • 

Analysis 1  calculated  for  CaoHa4N20ej  C  57.15,  H  5,75,  N  6,67 

Found*  C  57-i*0»  H  6.02,  N  7.03 


In  a  500  tnl«  round-bottomed  flaak  fitted  with  a  magnetic  stirring  egg  was 
placed  U0.3g.  (0*250  mole)  of  the  sodium  salt  of  m-nitrophenol  (prepared  from 
m-nitrophenol  and  sodium  methoxide  in  methanol),  30iig«  (l.Ul  mole)  of  1,U- 
dibromobutane  (Matheson,  freshly  distilled,  B.P.  56-58“  at  U  mm.)  and  25  n£L. 
of  dimethylf ormaird.de.  The  heterogeneous,  reddish  mixture  was  warmed  to 
90-100“.  In  20  minutes  the  reddish  color  of  the  nitrophenoxide  ion  had  dis» 
appeared  leaving  a  pale  orange  solution.  Considerable  precipitated  sodium 
bromide  was  noticed*. 

The  pale  orange  solution  was  allowed  to  cool  to  room  temperature  and  the 
sodium  bromide  was  removed  by  suction  filtration.  The  pale  orange  filtrate 
was  dissolved  in  about  1.5  liter  of  ether  and  the  ethereal  solution  was  washed 
with  $%  potassium  hydroxide  and  with  distilled  water  until  the  ether  washings 
were  neutral  to  pH  paper.  The  ether  layer  was  dried  briefly  over  anhydrous 
magnesium  sulfate,  decolorized  with  a  small  amount  of  Norit,  and  filtered. 

The  ether  was  allowed  to  evaporate  leaving  a  pale  yellowish  oil. 

The  excess  l,li-dibromobutane  was  removed  by  vacuum  distillation  through 
a  nine  inch  Vigreux  column,  the  major  portion  distilling  at  U8-56*  (U  mm.). 

The  residue,  a  light  orange  oil,  was  distilled  vacuum.  A  clear,  yellowish 
liquid  (Ul.Og.)  was  collected  (b.p.  152-15U*  at  0.01-0.025  mm.) 

The  yellowish  liquid  was  dissolved  in  about  2oO  ml.  of  anhydrous  methanol, 
deoolorized  with  a  small  amount  of  Norit,  and  filtered.  Upon  cooling  in  a 
freezer  white  plate  crystals  slowly  formed.  The  white  crystals  of  l-(3- 
NITROPHENOXI) 4i-BR0M0BUTANE  (35g.)  were  dried  on  the  filter  for  one  hour 
(m.p.  33-3U*).  AAfter  drying  for  U8  hours  at  room  temperature  and  0*05  ns* 
the  white  crystals  weighed  35g.  (52 %)  and  melted  at  3^-35** 

Analym*--  Calculated  for  Cio^xaCsWBPJ  C  U3«80,  H  b*ltl,  Br  29.15 

?oundt  C  bU*3b,  H  U.U7,  Br  29.25 
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BQgARATIOH  OF  l-(  l-NITRQPHEt'OXY  Wi-(  3-NIT R0~5 -DIMETHYLGARBA3 

In  a  500  ml,  round-bottomed  flask  fitted  with  a  reflux  condenser  and  a 
magnetic  stirring  egg  was  placed  19, 2g.  (0,C?0  mole)  of  l-( 3«snitr ophenoxy ) - 
U-bromobutane  (m,p,  3h-35e )  and  50  ml,  of  absolute  ethanol.  The  mixture  was 
warmed  slightly  to  effect  solution.  To  this  clear,  homogeneous  solution  was 
added  a  clear,  reddish  solution  containing  13»5g«  (0,060  mole)  of  monocarbamate 
of  5-nitroresorcinol  and  300  mlo  of  a  sodium  ethoxide  solution  prepared  by 
dissolving  l,38g,  (0«060  g-atom)  of  freshly  cut  sodium  in  30^  of  absolute 
ethanol.  The  contents  were  magnetically  stirred  and  refluxed  for  8  hours,  at 
which  time  the  solution  was  neutral  to  litmus.  Precipitated  sodium  bromide 
was  noticed  after  30  minutes. 

The  slightly  orange  solution  was  allowed  to  cool  to  room  temperature  at 
which  time  an  additional  precipitate  was  observed.  The  contents  were  added  to 
one  liter  of  ice-cold  water  containing  2g.  of  potassium  hydroxide*  Additional 
precipitate  formed.  The  contents  were  thoroughly  mixed  and  the  white  precipi¬ 
tate  was  collected  ly  suction  filtration.  The  white  precipitate  was  cxy  stalk 
lized  from  80^  methanol-20^  benzene.  The  resulting  white  product  (20»0g.,  0Ojf) 
which  was  dried  for  one  hour  at  115*  and  0,05  mm,  melted  at  121,5-122*, 

Since  this  compound  was  prepared  before,  no  analysis  was  performed. 
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In  a  500  ml.  round-bottomed  flask  fitted  with  a  magnetic  stirring  egg  and 
reflux  condenser  was  placed  20*0g.  of  l-(3-nitrophenoxy)-U-(3-nitro-5-dimethyl- 
carbanyloxyphenoxy) -butane  (m»p«  121.5-122*),  150  ml.  of  9556  ethanol,  and  200 
ml.  of  a  solution  containing  200  ml.  of  water  and  l5g.  of  potassium  hydroxide. 
The  heterogeneous  mixture  was  refluxed  for  8  hours  at  which  time  a  red,  homo¬ 
geneous  solution  resulted.  This  solution  was  cooled  to  about  50*  and  acidified 
with  10$  hydrochloric  acid.  A  tan  precipitate  farmed  immediately.  The  tan 
precipitate  was  reerystallized  several  times  from  benzene  and  from  methanol. 
When  recrystallized  from  benzene  the  resulting  solvated  yellow  nugget  crystals 
were  desolvated  to  a  yellow  product  at  room  temperature  (nup.  139-lijO*).  When 
the  product  was  recrystallized  from  methanol  yellow  solvated  crystals  formed 
whichmaoB  desolvated  at  115*  and  0.025  mm.  (m.p.  138-139*).  The  final 
crystallization  from  90$  benzene-10$  methanol  gave  11.5g.  (70$)  of  desolvated 
crystals  (desolvated  ^at  115*  and  0.025  ran.)  which  melted  at  139.5-liil*. 

Analysis!  Calculated  for  C^Hls 0,Na*  C  55.16,  H  U.63,  N  S.Qfcf 

•ftf-VV  Found*  C  55.1iO,  H  U.05,  N  8.00 


^SEPARATION  QF1^3-NITROPHENOn)^yBBOMOHEXANE 


In  a  300  ml*  round-bottomed  flask  fitted  with  a  magnetic  stirring  egg 
was  placed  32.2g.  (0.20  mole)  of  the  sodium  salt  of  m-nitrophenol  (  prepared 
from  m-nitrophSKtSl.  and  sodium  methoxide  in  methanol),  170g.  (0.70  mole)  of 
1,6-dibromohexane  (Aldrich  Co.,  freshly  distilled,  b.p.  68-70*  at  0.05  mm.), 
and  20  ml.  of  dimethylformasd.de.  The  heterogeneous  reddish  mixture  was 
warmed  to  95-100*  for  30  minutes.  The  reddish  color  of  sodium  gait  of  m- 
nitrophenol  disappeared  and  considerable  sodium  bromide  was  noted  after  15 
minutes. 

The  slightly  yellow  solution  was  allowed  to  cool  to  room  temperature  and 
the  sodium  bromide  was  removed  ty  suction  filtration.  The  pale  yellow  filtrate 
was  dissolved  in  1.5  liters  of  ether  and  washed  with  5%  potassium  hydroxide 
solution  and  with  distilled  water  until  the  washings  were  neutral  to  litmus. 

The  ether  layer  was  dried  with  anhydrous  sodium  sulfate,  decolorised  with  a 
small  amount  of  Norit,  and  filtered.  The  ether  was  allowed  to  evaporate, 
leaving  l52g.  of  a  light  yellow  oil. 

The  1,6-dibromohexane  was  removed  by  vacuum  distillation  through  a  nine 
inch  Vlgreux  column,  the  major  portion  distilling  at  55-65*C  (0.025  mm.j  oil 
bath  110-115*).  The  residue,  a  light  orange  oil,  was  vacuum  distilled  through 
a  nine  inch  Vlgreux  column.  The  product  distilled  at  165-167*  and  0.025-0.035 
mm.  A  light  yellow  liquid  (2l*g),  was  collected  (oil  bath  235-21*5*).  The 
yellow  oil  was  dissolved  in  ca.  200  ml.  of  anhydrous  methanol  and  allowed  to 
crystallize  in  the  freezer.  The  resulting  clear  plate  crystals  of  l-(3- 
NITRQPHENOXY ) -6-BR0M0HEXANE  weighed  22 .3g.  (38*)  and  melted  at  28-29. 

Analysis)  Calculated  for  CxaHie03NBri  C  1*7.69,  H  5.31*,  Or  26.1*5 

Found*  C  1*7.77,  H  5.1*2,  Br  26.52 


^SEPARATION  OF  W  l-NITR0?HENQIY)-6-(  3^IT^^-SPE,mYLCARBAMY10XY?H£NOXy)«HHCAME 

In  a  250  ml,  round-bottomed  flask  was  placed  20«0g  {0*067  mole)  of  1- 
(3-nitrophenoxy$:-6-bromohexane  (m.p,  28-29*)  and;  50  ml.  of  absolute  ethanol* 

The  mixture  was  wanned  slightly  to  effect  solution*  To  this  clear ,  homogeneous 
solution  was  added  a  clear,  reddish  solution  containing  l5.1g*  (0.067  mole)  of 
monocarbamate  of  5-nitroresorcinol  and  100  ml.  of  a  sodium  ethoxide  solution 
prepared  fcy  dissolving  1.5Ug»  (0,067g-atom)  of  sodium  (freshly  cut)  in  100  ml* 
of  absolute  ethanol.  The  contents  were  magnetically  stirred  and  refluxed  for 
20  hours.  Precipitated  sodium  bromide  was  noticed  in  30  minutes. 

The  orange  solution,  which  was  slightly  basic  to  litmus  was  allowed  to 
cool  to  room  temperature  and  added  to  a  solution  of  500  ml.  of  ice  water  and 
3g.  of  potassium  hydroxide  pellets.  A  light  tan  solid  formed  (26.5g)* 
Recrystallization  from  a  solution  containing  1.1  liters  of  methanol  and  ml* 
of  benzene  gave  2U.bg.  (8150  of  a  white  powder  which  melted  at  106-110*.  An  ^ 
additional  reczystallization  from  a  90%  methanol-10^  benzene  solution  gave  a 
white  product  which  melted  at  109-110*.  Infra-red  shows  two  peaks  in  the  carbonyl 
absorption  region  at  5.7  and  5.  u<-  It  is  suggested  that  the  splitting  of  the 
oarbonyl  absorption  into  two  distinctive  peaks  is  due  to  a  group  frequency  shift. 

The  analytical  sample  which  was  recrystallized  four  times  from  955  methanol 
-6%  benzene  solution  and  dried  at  100*  and  0.05  mm.  melted  at  109.5-110*. 

Analysis!  Calculated  for  Cg^HtgO^t  C  56,37,  H  5.63,  N  9.39 

Found!  C  56.80,  H  5*72,  N  9.15 


PBEPARATION  pF  l-(  3-NITROPHMOXY)-6-( 


In  a  500  ml.  round-bottomed  flask  fitted  with  a  magnetic  stirring  egg 
and  reflux  condenser  was  placed  l6.0g.  (0.0358  mole)  of  l-(3-nitrophenoxy ) -6- 
(3-nitro-5-dimethylcarbanyloxypheno:xy) -hexane  (r.t,p.  109-110*),  100  *1.  of  9$% 
ethanol,  and  a  solution  containing  150  ml.  of  water  and  8g.  of  potassium  hydrox¬ 
ide*.  The  heterogeneous  mixture  was  refluxed  for  9  hours  at  which  time  a  red, 
homogeneous  solution  was  obtained.  This  solution  was  cooled  to  about  50*  and 
acidified  with  10JJ  hydrochloric  acid.  A  light  yellow  precipitate  formed 
immediately.  The  yellow  precipitate  was  collected  by  suction  filtration  and 
crystallized  from  about  250  ml.  of  benzene.  When  dried  at  0.5  mm.  and  100* 
for  U  hours  the  resulting  yellow  product  weighed  10. 8g.  and  melted  at 

13U-13U.5*. 

The  analytical  sample  which  was  recrystallized  from  benzene  and  dried  at 
100*  and  0,5  mm.,  melted  at  13U.5-135*. 

Analysis!  Calculated  for  Cj,^!ao*M*at  C  57 .W*,  H  5.36,  N  7.1»U 

•  *i  Pound*  0.57.59,  H  5.33,  N  7.78 


PREPARATION  OF  l»^ITRQPH£NOXYl*g-SROMOOCTANE 


In  a  250  ml*  round-bottomed  flask  fitted  with  a  magnetic  stirring  egg  was 
placed  25»8g.  (0.16  mole)  of  sodium  salt  of  m-nitrophenol,  (freshly  prepared 
from  m-nitrophenol  and  sodium  methoxide),  190g,  (0.70  mole)  of  1,8-dibrome- 
octane  (freshly  distilled,  bup,  78*  at  0.05  mm),  and  20  ml.  of  dimethylformamide 
The  heterogeneous  mixture  became  a  red  homogeneous  solution  in  15  minutes  and 
the  solution  temperature  was  maintained  at  90-100°.  In  35  minutes  the  solution 
was  light  yellow  and  considerable  sodium  bromide  was  noticed. 

The  solution  was  allowed  to  cool  to  room  tenperature  and  the  sodium  bromide 
was  removed  by  suction  filtration.  The  pale  yellow  liquid  was  dissolved  in 
1.5  liters  of  ether  and  the  ether  layer  was  washed  with  5%  potassium  hydroxide 
and  with  distilled  water  until  the  aqueous  layer  was  neutral  to  litmus.  The 
ether  layer  was  dried  with  anhydrous  magnesium  sulfate,  decolorized  with  a  small 
amount  of  Norit,  and  filtered.  The  ether  was  allowed  to  evaporate  leaving 
a  light-yellow  oil  residue. 

The  1,8-dibromooctane  was  removed  by  vacuum  distillation,  l50g.  of  a  clear, 
colorless  liquid  being  collected  at  0.05*0.20  mm.  and  97-106°.  The  residue, 
a  brownish-black  viscous  liquid,  was  dissolved  in  700  ml.  of  methanol,  de¬ 
colorized  with  a  small  amount  of  Norit,  and  filtered.  Upon  oooling  in  a  freezer 
a  light  tan  solid  (35g)  formed.  The  tan  solid  was  stirred,  at  room  temperature, 
with  150  ml.  of  methanol.  The  resulting  mixture,  whioh  contained  some  solid 
( disubstitute d  product)  was  filtered  and  the  solid  material  set  aside.  The 
filtrate  was  recrystallized  twice  more  as  described  above.  The  resulting  white, 
crystalline  l-(  3-nitrophenoxy )-8-hromooctane  weighed  lU.6g.  end  melted  at 
26.5-27.6*.  This  compound  was  not  analyzed. 


21. 


§ 


IBBBIBmON  QF-l>(3-NITROPHENOXY)«e^ 
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^  -DIMETKYLGAIIBAMYLOXYPHENQXT)  -OCXiNE 


In  a  250  ml*  round-bottomed  flask  was  placed  lU.8g.  (0«0U5  mole)  of 
l-( 3-nitrophenoxy ) -8 -br omooc ta ne  and  50  ml,  of  absolute  ethanol.  To  this  clear, 
homogeneous  solution  was  added  a  clear,  reddish  solution  containing  10.2g. 

(0.0U5  mole)  of  monocarbamate  of  5 -nitrore s ore inol  and  100  ml.  of  a  sodium 
ethoxide  solution  prepared  by  dissolving  1.03g.  (O.Ol4.5g-atom)  of  sodium  (freshly 
cut)  in  100  ml.  6f  absolute  ethanol.  The  contents  were  magnetically  stirred 
and  refluxed  for  2k  hours.  The  resulting  orange  solution  was  slightly  basic 
to  litmus. 

The  solution  was  allowed  to  cool  to  room  temperature  and  s lowly  added  to 
ice««ater.  A  tan  precipitate  formed.  The  tan  precipitate  was  dissolved  in  500 
ml.  of  methanol,  decolorized  with  a  small  amount  of  Norit  and  filtered.  The 
clear  solution  was  cooled.  A  white  solid,  whioh  weighed  20. 2g,  and  melted  at 
50-51*  formed.  Drying  at  room  temperature  and  0*05  mm.  for  2U  hours  failed  to 
improve  the  melting  point.  The  white  solid  was  dissolved  in  1  liter  of  hot 
methanol,  filtered,  and  allowed  to  stand  at  room  temperature.  White  needle 
crystals  formed  slowly fcbout  8  hours).  The  white  crystals  were  collected  by 
suction  filtration,  washed  on  the  filter  with  a  small  amount  of  methanol  and 
dried  in  a  desiccator  (over  anhydrous  calcium  chloride).  The  white  needle 
crystals  weighed  12.5g  (60%)  and  melted  at  62.5-63*. 

The  analytical  sample  whioh  was  recry stallised  four  times  from  methanol 
and  dried  at  room  temperature  and  0,25  mm,  for  10  hours,  melted  at  62.8-63.2*. 

Analysis i  Calculated  far  Ca^atO^*  C  56.06,  H  6.15,  N  8.85 

Foundt  C  58.00,  H  5.90,  N  8.62 


PREPARATION  OF  l-(  3-NITRQPHENOXY)  -8-(  3-NITR0-5-HY3ROXY  PHENDXY )  -OCTANE 


In  a  500  ml.  round -bottomed  flask  fitted  with  a  magnetic  stirring  egg  and 
reflux  condenser  wa s  placed  6.3g«  (0.013  mole)  of  l-(3-nitrophenoxy)-8- 
(3-nitro-5-dimethylcarbanyloxyphenoxy)-octane  (m.p.  62-63®)  and  a  solution 
containing  2^0  ml,  of  methanol  and  5g.  of  potassium  hydroxide.  The  contents 
of  the  flask  became  a  light  red  homogeneous  solution  as  the  mixture  was  warmed. 
Two  milliliters  of  water  was  added  to  the  clear  light  red  solution.  The  homo¬ 
geneous  solution  was  refluxed  for  two  hours.  When  200  ml,  of  water  was  added 
to  the  light  red  solution,  the  contents  of  the  flask  remained  homogeneous. 

The  contents  were  added  to  a  600  ml.  beaker  and  the  methanol  was  allowed 
to  evaporate  while  the  solution  was  magnetically  stirred  and  heated  on  a  hot 
plate.  The  resulting  clear,  red,  homogeneous  solution  was  acidified  warm  with 
10J?  hydrochloric  acid.  An  oil,  which  soon  solidified,  formed  immediately. 

The  resulting  yellow  solid  which  was  broken  up  and  collected  by  suction  filtra¬ 
tion  weighed  5.1g.  and  melted  at  105-106*.  Crystallization  from  100  ml.  of 
benzene  gave  l*.5g.  (85j?)  of  small  yellow  needle  crystals  which  melted  at 
106-107.5*. 

The  analytical  sample,  which  was  recrystallized  several  times  from  benzene 
and  dried  at  100®  and  0*25  mm.,  melted  at  107-108°. 

Analysis *  Calculated  for  C20H2407N2*  C  59.1*0,  H  5.S&,  N  6.93 

Found*  C  59 .04,  H  5«8l,  N  6.76 


23. 


Ji  PREPARATION  Qg  14  3-NITROPHENQXY  )-l&»BROHO  DECANE 

The  sodium  salt  of  m-nitrophenol  was  prepared  from  22»lg.  (0,160  mole)  of 
m-nitrophenol  (Eastman)  and  a  solution  of  sodium  ethoxide,  freshly  prepared  from 
3.68g.  (0.160  g-atom)  of  reagent  grade  sodium  (freshly  cut)  and  100  ml,  of 
absolute  ethanol.  The  m-nitrophenol  was  dissolved  in  100  ml,  of  anhydrous  methanol 
(Merck  Reagent)  and  the  sodium  ethoxide  solution  was  added  slowly  with  constant 
stirring.  The  solvents  were  allowed  to  evaporate  at  room  temperature  and  the 
resulting  bright  orange  sodium  salt  dried  for  3  days  in  an  evacuated  desiccator 
(over  anhydrous  calcium  chloride), 

1,10-Dihromodecane  (Eastman,  m.p.  24,5-26°)  was  freshly  distilled  from  a 
vacuum  distillation  apparatus  containing  a  one-foot  Vigreux  column,  A  clear, 
colorless  liquid  (b.p.  103,5-107  at  0,05-0,10  mm.)  was  collected  (oil  bath 

156-165°). 

In  a  250  ml,  round -bottomed  flask  fitted  with  a  magnetic  stirring  egg 
was  placed  25, 8g.  (0.16  mole)  of  the  sodium  salt  of  m-nitrophenol,  lU5g.  (0.48 
mole)  of  1,10-dibromodecane  (freshly  distilled) and  50  ml,  of  dimethylformamide 
(/.'atheson,  Coleman  and  Bell,  used  as  received).  The  contents  were  magnetically 
stirred  and  soon  became  a  deep  red,  homogeneous  solution.  The  flask  was  heated 
ty  means  of  a  Variac-controlled  heating  mantle  and  the  solution  temperature 
maintained  at  90*.  In  20  minutes  a  large  amount  of  precipitate  (sodium  bromide) 
was  noticed  and  the  solution  was  yellow-orange.  In  30  minutes  the  solution,  a 
pale  yellow-green  liquid,  was  neutral  to  pH  paper.  [Notes  when  dimethylformamide 
was  not  used  as  a  solvent,  the  reaction  took  4  hours  for  completion.] 

The  solution  was  allowed  to  cool  to  room  tenperature  and  the  sodium 
bromide  was  removed  ty  filtration.  The  pale  yellow-green  liquid  was  dissolved 
in  1.5  liters  of  ether  and  the  ethey  layer  was  washed  with  5%  potassium  hydroxide 
solution  and  with  distilled  water  until  the  aqueous  layer  was  neutral  to  litmus. 

The  ether  layer  was  dried  with  anhydrous  magnesium  sulfate,  decolorized  with  a 


small  amount  of  Norit,  and  filtered.  The  ether  was  allowed  to  evaporate  leaviiig 
a  light  yellow  oil. 

The  1,10  dibromodecane  was  removed  by  vacuum  distillation,  90g.  of  a  clear 
colorless  liquid  (dihalide)  being  collected  at  97-10^°  (0.25-0,5  mm.),  The 
residue  in  the  flask,  a  dark  brown  oil,  weighadfl  29g.  The  oil  was  dissolved  in 
1  liter  of  hot,  anhydrous  methanol-  stirred  with  a  small  amount  of  Norit  and 
filtered.  Upon  cooling  in  a  freezer,  a  white  crystalline  precipitate  formed. 

The  white  precipitate  was  recrystallized  several  times  from  methanol.  After 
each  crystallization  from  methanol  the  product  was  stirred  with  about  150  ml.  of 
methanol  at  room  temperature.  The  insoluble  white  product  l,10-bis( 3-nitrophenoxy) 
-decane,  m„p.  82")  was  removed  'ey  filtration.  The  desired  bromodecane  dissolved, 
and  was  recovered  by  cooling  in  the  freezer.  The  final  product  weighed  22g. 

(UO#)  and  melted  at  27cU-27.6,  A  qualitative  test  showed  the  presence  of  bromine. 
This  compound  was  not  further  analyzed. 
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In  a  250  ml.  round-bottomed  flask  was  placed  21.0g.  (0.060  mole)  of  1- 
(3-nitrophenoxy)-10-bromodecane  and  100  ml,  of  absolute  ehtanol.  To  this  cleap, 
homogeneous  solution  was  added  a  clear,  reddish  solution  containing  13 .6g.  (0.060 
mole)  of  the  monocarbamte  of  5-nitroresorcinol  and  100  ml,  of  a  sodium  ethoxide 
volution  prepared  by  dissolving  l,38go  (0.060  g-atom)  of  sodium  (freshly  cut) 

•in  100  ml.  of  absolute  ethanol.  The  contents  were  magnetically  stirred  and  re¬ 
fluxed  for  27  hours,  fa  precipitate  of  sodium  bromide  was  noted  in  30  minutes. 
During  the  course  of  the  reaction  the  original  deep  red  solution  gradually 
changed  to  a  light  orange  red  solution.  The  solution  was  still  slightly  basic 
to  litmus  after  27  hours. 

The  solution  was  allowed  to  cool  to  room  temperature.  The  oil  which  formed 
soon  solidified.  To  the  cool  solution  was  added  lg.  of  potassium  hydroxide  in 
'>00  ml.  of  water.  The  contents  were  thoroughly  mixed  and  filtered.  The  pre¬ 
cipitate  was  washed  on  the  filter  with  distilled  water.  The  resulting  light  tan 
orecipitate  which  was  air-dried  overnight  weighed  28. 2g.  and  milted  at  5U-57*. 

Reciystallization  from  anhydrous  methanol  produced  2l*.0g,  (80JC)  of  white 
product  which  melted  at  58.5-59.5*.  An  additional  recrystallization  from  methanol 
and  drying  at  0.05  mm,  and  room  tenperature  produced  a  white  product  whioh 
melted  at  60.5-61.5*.  Considerable  product  was  lost  on  recrystallization. 

The  analytical  sample,  which  was  reciystallized  four  times  from  methanol 
and  dried  at  0.05  mm.  for  21*  hours,  melted  at  60.7-61.7*. 


Analysis:  Calculated  for  CggHasO^:  C  59. 6U,  H  6.61,  N  8.36 

H-  Found:  C  59.96,  H  6.81,  N  J.55 


1BEPABATI0N  OF  l^(3^ITHOPHENOXY)»lQ.(3.Nn^~^HYLROXYPHENOXY).DEQLNE 

In  a  300  ml.  round-bottomed  flask  was  placed  12 .Og,  (0.0238  mole)  of  1- 

( 3-nitrophenoxy) -10-( 3~nitro-5~dimethylcarbaiT]yloxyphenoxy ) -decane  ( mep .  58*5-59 *5* ) , 

I 

75  ml,  of  95$  ethanol,  and  a  solution  containing  100  ml ,,  of  water  and  10g«  of 
potassium  hydroxide.  The  heterogeneous  mixture  was  stirred  and  refluxed.  The 
'reterogeneous  solution  became  ore  ige  after  3  hours.-,  A  total  of  22  hours  of 
» e fluxing  was  necessary  before  •■•he  contents  of  the  flask  appeared  homogeneous. 
(Although  the  solution  appeared  homogeneous  after  22  hours,  the  difficulty  in 
purifying  the  hydrolysis  product  suggests  that  homogeneity  was  not  obtained.) 

The  deep-red  homogeneous-appearing  solution  was  cooled  to  10*  and  acidified 
with  10$  hydrochloric  acid.  A  tan  precipitate  formed  immediately. 

The  tan  product  was  decolorized  with  Norit  and  recrystallized  three  times 
mm  benzene  and  four  times  from  methanol  to  give  1.8g.  (17$)  of  yellow  crystals 
=  alch  melted  at  8U-86*. 

Analysis!  Calculated  for  C22H2a07N2 »  C  61.09,  H  6.52,  N  6,1*8 

Pound!  C  61.22,  H  6.1*7,  N  6.97 
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PREPARATION  OF  4-NITROPHf.NOXYME.THYL  BROMBBE 


A  possible  route  to ^  -bromo  ethers  by  the  :  Hunsdiecker  reaction  was  con¬ 
sidered.  In  anticipation  of  preparing  3-nitrophenoxymethyl  bromide  later,  a 
forerun  using  the  less  expensive  U-nitrophenol  was  attenpted.  Considerable  (80g.) 

! -nitrophen oxy acetic  acid  was  prepared  and  converted  to  its  silver  salt.  The  silver 
alt  was  thoroughly  dried  in  a  drying  oven  at  130*  for  48  hours.  Cerbon/te trachloride 
Reagent  grade)  and  bromine  were  dried  for  24  hours  over  phosphorus  pentoxide. 

The  silver  salt  of  U-nitrophenoxyacetic  acid  and  an  equimolar  quantity  of 
dry  bromine  were  mechanically  stirred  through  a  mercury  seal  and  refluxed  in  dry 
trachloride  for  48  hours.  No  carbon  dioxide  appeared  to  evolve  from  the 
refluxing,  heterogeneous  mixture.  The  top  of  the  condenser  was  protected  by  a 
calcium  chloride  tube  leading  into  a  mercury  (U-tube)  seal.  The  other  arm  of 
the  U-tube  was  connected  by  glass  tubing  to  another  U-tube  filled  with  a  clear, 
saturated  barium  hydroxide  solution  protected  from  atmospheric  carbon  Alcaide 
asoarlte  guard.  No  barium  carbonate  precipitated. 

The  stirred,  heterogeneous  mixture  was  irradiated  with  ultraviolet  light 
(G,E,Sunlanp)  for  48  hours.  No  carbon  dioxide  was  formed.  The  heterogeneous  • 
mixture  was  filtered  and  the  unreacted  silver  salt  held  aside.  The  filtrate 
was  allowed  to  evaporate  at  room  temperature.  A  small  amount  of  viscous  red  oil 
remained.  The  small  quantity  of  residue  did  not  justify  spending  time  in  further 
investigation. 

Because  of  the  lack  of  success  with  the  silver  salt  of  4-nitrophenosyacetic 
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acid,  it  was  decided  not  to  carry  out  the  above  series  of  reaction*  uslpg  3- 


nitrophenol 


) 


PREPARATION  OF  y-SIBRQMOHEPTAME 

HOOC(  CHa )  7COOH  NaOOC(CH2)7COONa 

AgNOa 

-Br(CH2)7Br  +  C02  ♦  AgBr  \oOC(CH2)7COOAg 

A  synthesis  of  l,7-dibromohj»ptane  from  azelaic  acid  has  been  carried  out* 

A  35$  yield  of  slightly  impure  1,7-dibromoheptane  was  obtained. 

In  a  large  flask  was  placed  103g.  (0.51*8  mole)  of  commercial  grade  azelaic 
acid  and  500  ml.  of  an  aqueous  solution  containing  Ww8g.  of  97.8$  reagent  grade 
sodium  hydroxide  (equivalent  to  U3.8g.  pure  sodium  hydroxide $  1.10  mole).  The 
nixture  was  warmed  to  approximately  1*0  *  to  effect  solution.  The  solution  was 
cooled  to  room  temperature  and  filtered.  To  this  clear,  light  yellow  solution 
;ras  added  a  3$  aqeous  solution  containing  206g.  (10$  excess)  of  reagent  grade 
rilver  nitrate.  A  white  precipitate  formed  immediately.  The  white  precipitate 
.as  collected  by  suction  filtration  and  washed  on  the  filter  with  large  quantities 
of  water.  The  white  precipitate  was  sucked  dry.-  on  the  filter  overnight  and  dried 
in  an  oven  at  130*  for  1*8  hours,  the  resulting  white  precipitate  weighed  17Qg* 
(80$).  The  loss  of  silver  salt  due  to  handling  was  large  because  of  the  nature 
of  the  precipitate. 

In  a  2 -liter, 3-necked,  round-bottomed  flask  equipped  witha  reflux  condenser 
protected  on  the  top  by  a  calcium  chloride  tube,  a  magnetic  stirring  egg,  and  a 
large  dropping  funnel,  was  placed  I70g.  (0,1*23  mole)  of  silver  azelate  and  600 
ml.  of  dry  carbon  tetrachloride.  The  heterogeneous  mixture  was  refluxed  gently 
as  a  solution  containing  135fe.  (0.8U6  mole)  of  bromine  in  150  ml.  of  dry  carbon 
tetrachloride  was  added  dropwise,  A  vigorous  evolution  of  carbon  dioxide  and  an 
exothermic  reaction  were  noticed  immediately.  The  heating  mantle  was  removed  and 
the  flask  was  cooled  in  an  ice-bath  periodically  to  control  the  extent  of  re¬ 
fluxing.  The  total  time  for  the  addition  of  the  bromine  solution  was  approximately 
1.5  hours.  After  all  the  bromine  solution  was  added,  the  mixture  was  stirred 


J  , 

and  refluxed  until  no  evolution  of  carbon  dioxide  was  noticed  [30  minutes]* 

The  precipitated  silver  bromide  was  removed  by  suction  filtration  and  the 
resulting  red-brown  filtrate  was  placed  in  a  large  beaker  to  allow  the  bulk  of 
the  carbon  tetrachloride  to  evaporate  at  room  temperature.  The  resulting  dark 
brown  liquid  was  filtered  free  of  a  small  amount  of  solid  and  distilled  under 
vacuum.  The  clear,  colorless  liquid  (dihalide)  which  was  collected  at  86-89*  and 
0,5  mm.  (36g.}  35/0  soon  discolored.  This  product  has  been  held  aside  for 
further  purification. 

A  modification  of  the  above  procedure  in  which  the  silver  salt  will  be  added 
to  the  carbon  tetrachloride-bromine  solution  will  be  tried.  It  is  thus  hoped  to 
increase  the  Hjmsdiecker  reaction  (with  a  corresponding  increase  in  yield  of 
dihnlide)  and  decrease  the  competing  Simon  ini  reaction. 


PREPARATION  Of  SODIUM  NITROMALONALDEHYDE 


Br  Br,  + 

i  —  i-COOH  ♦  NaNOg  -■)  Na  [CtCHOJaNO*!  ♦  1^0 

f®0 

The  following  procedure  was  adapted  from  Fanta,  Org.  Syn.,  95 

In  a  1-liter,  3-necked,  round-bottomed  flask  was  placed  100g.  (1.U5  moles) 
of  sodium  nitrite  and  100  ml.  of  water.  The  mixture  was  warmed  slightly  to 
effect  solution.  To  this  clear  solution  was  added  a  solution  of  lOQg.  (0.366  mole) 
of  .  maoobromic  acid  in  100  ml.  of  warm  95%  ethanol  dropwise  such  that  the  tempera¬ 
ture  was  maintained  at  5h*  +  1°.  The  reaction  is  mildly  exothermic.  After  the 
addition  of  the  acid  was  completed  (90  minutes),  the  reddish  solution  was 
stirred  for  10  minutes  at  5U° .  The  reaction  mixture  was  cooled  to  0-6*  in  an 
ice-bath.  Light  brown  crystals  soon  formed.  The  light  brown  crystals  were 
collected  by  suction  filtration  on  a  previously  chilled  Buchner  funnel.  The 
moist  cake  was  recrystallized  from  a  solution  containing  160  na.  of  95%  ethanol 
and  UO  ml.  of  water.  The  resulting  light  brown  crystals,  which  were  air-dried 
overnight  weighed  JOg,  and  deoonposed  with  evolution  of  gas  at  101-10U* . 

The  above  reaction  was  repeated  on  a  small  scale  using  the  less  expensive 
mucochloric  acid  in  lieu  of  magrobromio  acid.  Some  sodium  nitromalonaldehyde 
was  isolated  but  optimum  conditions  have  mot  been  obtained  as  yet.  Further 
work  is  underway  on  this  synthesis. 


> 


32. 


WWim  OF  2  «flYDR0XT-3^CYAN0  3 


In  anticipation  of  preparing  2^droxy-3,5^n&tropyridine  from  nitroacetaad.de 
and  sodium  nitromalonaldehy de ,  suitable  conditions  were  sought.  Fanta  and  Stein 
[J.  Am.  Chem,  Soc.,  J2*  10^5,  (1955)3  condensed  -cyanoacetand.de  with  sodium 
nitromalonaldehy de  and  recovered  a  93$  yield  of  2-hydro3!y-3-cyano-5-nltroRyridine. 
This  synthesis  was  •nwessfully  repeated  in  our  laboratory.  It  is  hoped  that 
nitroacetamide  and  sodium  nitromalonaldehyde  will  condense  to  2-hydrooiy-3> 

5 -dinitropyridine  under  similar  or  slightly  altered  oonditions. 
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For  the  synthesis  of  nitroacetand.de  (of*  preceding  synthesis)  considerable 
quantities  of  nitroacetaldoxime  are  necessary*  It  has  been  established  in  this 
laboratory  that  "pure11  nitroacetaldoxine  can  be  stored  in  a  cold  place  without 
decomposition.  Impure  nitroacetaldoxime  containing  traoes  of  acid  or  solvent 
readily  decomposes  at  room  temperature. 

The  procedure  followed  was  that  of  Steinkppf  «•  1  Ber.,  Jj2,  2031,  (1909)] 

with  modifications.  In  a  large  beaker  was  placed  82g,  (2.0  moles) of  98%  sodium 
hydroxide  pellets  and  100  ml.  of  water.  When  the  temperature  of  the  solution 
dropped  to  U5*,  8Qg.  (1.3  moles) of  nitromethane  (used  as  received)  was  added, 
dropwise,  with  constant  stirring,  to  the  sodium  hydroxide  solution.  The  tanpera- 
ture  of  the  reaction  mixture  was  maintained  at  U0-50®  during  the 
addition  of  the  nitromethane  (approximately  US  minutes)  ty  the  use  of  an  ioe  bath. 
A  white  precipitate  and  a  red-brown  solution  were  soon  noted.  Near  the  end  of 
the  reaction,  the  temperature  of  the  solution  was  allowed  to  be  raised  to  55* 
for  a  minute.  Small  chips  of  ice  were  used  to  prevent  the  temperature  from 
exceeding  55*.  The  solution  was  allowed  to  cool  to  room  tenperature,  and  then 
oooled  to  0*  in  an  ice-salt  bath.  Considerable  solid  formed  during  this  cooling. 

The  tenperature  of  the  mixture  was  maintained  at  0-10*  while  the  sodium 

hydroxide  was  neutralized  with  160  ml,  (2.0  mo  lei)  of  concentrated  hydrochloric 

acid  (sp.  gr.  1.19,  37.756).  A  white  precipitate  (slightly  yellow  with  solvent) 

was  formed.  The  precipitate  wae  separated  by  suotion  filtration  on  a  chilled 
— 

Buchner  funnel.  The  precipitate  was  pressed  on  the  filter  to  remove  as  much 
solvent  as  possible.  The  slightly  moist,  light  yellow  cake  was  stirred  vigorously 
with  500  ml.  of  ether.  Considerable  solid  did  not  dissolve.  The  ether  solution 
was  filtered  free  of  solid  material,  decolorized  with  a  small  amount  of  Norlt, 
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For  the  synthesis  of  nitroacetamide  (of,  preceding  synthesis)  considerable 
quantities  of  nitroacetaldoxime  are  necessary.  It  has  been  established  in  this 
laboratory  that  "pure"  nitroacetaldoxime  can  be  stored  in  a  oold  place  without 
decomposition.  Impure  nitroacetaldoxime  containing  traces  of  acid  or  solvent 
readily  decomposes  at  room  temperature. 

The  procedure  followed  was  that  of  Steinkppf  ••  I  Ber. ,  |i2.  2031,  (190?)] 
with  modifications.  In  a  large  beaker  was  placed  82g*  (2,0  mole*) of  9856  sodium 
hydroxide  pellets  and  100  ml,  of  water.  When  the  temperature  of  the  solution 
dropped  to  U5®,  8Qg.  (1,3  moles)  of  nitromethane  (used  as  received)  was  added, 
dropwlse,  with  constant  stirring,  to  the  sodium  hydroxide  solution.  The  teopere- 
ture  of  the  reaction  mixture  was  maintained  at  U0-50*  during  the 
addition  of  the  nitromethane  (approximately  k$  minutes)  ty  the  use  of  an  ice  bath, 
A  white  precipitate  and  a  red-brown  solution  were  soon  noted.  Near  the  end  of 
the  reaction,  the  temperature  of  the  solution  was  allowed  to  be  raised  to  55* 
for  a  minute.  Small  chips  of  ice  were  used  to  prevent  the  temperature  from 
exceeding  55*,  The  solution  was  allowed  to  cool  to  room  teiqperature,  and  then 
oooled  to  0*  in  an  ice-salt  bath.  Considerable  solid  formed  during  this  cooling* 

The  temperature  of  the  mixture  was  maintained  at  0-10*  'while  the  sodium 
hydroxide  was  neutralized  with  160  ml,  (2,0  mole$)of  concentrated  hydrochloric 
acid  (sp,  gr,  1,19,  37.750.  A  white  precipitate  (slightly  yellow  with  solvent) 
was  formed.  The  precipitate  was  separated  by  suction  filtration  on  a  chilled 

e« 

Buchner  funnel.  The  precipitate  was  pressed  on  the  filter  to  remove  as  much 
solvent  as  possible.  The  slightly  moist,  light  yellow  cake  was  stirred  vigorously 
with  500  ml.  of  ether.  Considerable  solid  did  not  dissolve.  The  ether  solution 
was  filtered  free  of  solid  material,  decolorised  with  a  small  amount  of  Norit, 


and  dried  briefly  over  anhydrous  magnesium  sulfate.  The  bull?  of  the  ether  was 
removed  with  the  aid  of  an  aspirator.  Clear  white  crystals  formed#  The  czystala 
of  nitroaeetaldoxime  were  collected  by  suction  filtration  and  washed  on  the 
filter  with  a  small  amount  of  ice-cold  ether.  The  white  crystals,  which  were 
sucked  dry  for  3  hours,  weighed  25g.  and  melted  at  69-71*  to  a  clear  orange 
solution.  The  crystals  were  stored  in  a  refrigerator.  After  5  days  the  melting 
point  and  the  appearance  of  the  crystals  were  unchanged. 

It  should  be  noted  in  this  experiment  that  higher  yields  were  sacrificed  in 


order  to  obtain  high  purity 


